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Device For Locking a Battery Pack in a Guide of a Power Tool 

t 

The present invention relates to a device for locking a battery pack in a 
guide of a power tool according to the preamble to claim 1 and a power tool 
5 according to the preamble to claim 10. 



Prior Art 



Hand-guided cordless power tools that are supplied with power by a 

10 battery pack are usually provided with a locking device for attaching the battery 
pack to the power tool during operation. In order to prevent the battery pack from 
accidentally detaching from the power tool when it is not properly locked to it, 
some of the applicant's larger and heavier power tools are already provided with 
a device of the type mentioned at the beginning, which permits a two-stage 

15 locking that is also referred to as double locking. With this device, when the 
battery pack is slid into the guide, spring force brings a spring-loaded locking 
mechanism of the power tool successively into engagement with two detent 
recesses situated one after the other in the insertion direction in the battery pack. 
When the locking mechanism engages in the first detent recess, i.e. in the front 

20 locked position, the battery pack is only secured in relation to the power tool, 
whereas an electrical connection is produced only when the locking mechanism 
engages in the second detent recess, i.e. in the rear locked position. In order to 
remove the battery pack, the power tool is provided with a release mechanism 
that is usually embodied in the form of a pushbutton and is actuated in order to 

25 unlock the battery pack before removal. The known device is in fact able to 
prevent the battery pack from accidentally detaching from the power tool when 
the locking mechanism is either not engaged or not properly engaged in the rear 
detent recess, for example because the user has not slid the battery pack in the 
guide all the way into the rear locked position. But if the user actuates and holds 

30 down the release mechanism in order to remove the battery pack or if the release 
mechanism jams during releasing or the locking mechanism jams in its releasing 
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position, the battery pack can accidentally slide out from the guide to fall to the 
ground if at the time, the guide is pointing obliquely downward opposite the 
insertion direction and the battery pack is not being held. Particularly when 
working at elevated heights, this presents a danger of severe injury to other 
5 people. 

Advantages of the Invention 

When the battery pack is being removed, since the locking mechanism 
10 moves into the front locked position along with the battery pack and consequently 
maintains the locking engagement of the battery pack between the two locked 
positions, the device according to the present invention, with the defining 
characteristics mentioned in claim 1 , has the advantage of preventing the battery 
pack from accidentally moving beyond the front locked position in the removal 
15 direction, thus preventing it from sliding out of the guide until the release 
mechanism is actuated again in the front locked position. 

Between the rear locked position and the front locked position, the release 
mechanism preferably remains in an actuated position in which it cannot move 
20 further and only returns to a non-actuated position when the battery pack 
reaches the front locked position. A renewed actuation of the release 
mechanism then permits the locking mechanism to disengage from the battery 
pack in order to fully release the lock between the battery pack and the power 
tool for removal of the battery pack. 

25 

Preferably, the locking mechanism and the release mechanism are 
embodied of one piece and suitably constitute the two arms of a two-armed lever 
whose one lever arm, in the non-actuated position, protrudes above a housing of 
the power tool and serves as a release mechanism, while its other lever arm 
30 serves as a locking mechanism and engages with a recess in the battery pack. 
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In order to maintain the locking engagement between the rear locked 
position and the front locked position, according to an advantageous embodiment 
of the present invention, the locking mechanism can be actuated in the rear 
locked position in order to disengage it from the power tool so that it can move 
5 along with the battery pack into the front locked position in which it can be 
actuated once again in order to disengage it from the battery pack. 

In order on the one hand to permit the release mechanism to be actuated 
in both the rear locked position and the front locked position and on the other 

10 hand, to permit the locking mechanism to move along with the battery pack 

between these locked positions, according to another advantageous embodiment 
of the invention, the locking mechanism is provided with a first degree of 
movement freedom in the front and rear locked positions that permits it to 
disengage from the battery pack and/or from the power tool and between these 

15 two positions, it can move with a second degree of movement freedom that 

permits it to move together with the battery pack in relation to the power tool and 
thus to remain in the actuated position. 



To that end, the locking mechanism can be suitably slid along a guide 
20 channel of the power tool, which channel permits different movements depending 
on the current locked position. Preferably, the locking mechanism can be rotated 
in the front and rear locked positions and can be moved linearly in the direction of 
the guide between these positions. The guide channel is preferably embodied so 
that in the front and rear locked positions, the two-armed lever engages by 
25 means of protruding axle pins in a section of the guide channel that is oriented 
essentially transversely in relation to the insertion direction of the guide so that in 
these sections, when the release mechanism is actuated, the locking mechanism 
can rotate around different rotation axes in order to disengage it from the battery 
pack and/or the power tool. 
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According to another preferred embodiment of the present invention, the 
power tool has a spring that acts on the locking mechanism and moves it, 
preferably together with the battery pack, into the front locked position as soon as 
the release mechanism has been actuated in the rear locked position. This 
5 automatically and reliably disconnects the electrical contacts of the battery pack 
and the power tool from each other immediately after actuation of the release 
mechanism and makes this non-operational state clearly visible to the user The 
spring also causes the battery pack to move back into the front locked position if 
it has not been properly locked into the rear locked position when being slid in 
10 the guide, making this fact also visible to the user. 



Drawings 



An exemplary embodiment of the present invention will be explained in 
15 greater detail below in conjunction with the accompanying drawings. 

Fig. 1 shows a partial cross section through a power tool and a battery pack 
in the locked and operational state; 



20 Fig. 2 shows a view that corresponds to Fig. 1 , but after actuation of a 

release mechanism for removal of the battery pack; 



Fig. 3 shows a view that corresponds to Fig. 2, but during a movement into a 
locked, but non-operational state; 

25 

Fig. 4 shows a view that corresponds to Fig. 3 that shows the battery pack in 
a locked, but non-operational state; 



Fig. 5 

30 



shows a view that corresponds to Fig. 4, but after another actuation of 
the release mechanism; 



5 

Fig. 6 shows a view that corresponds to Fig. 5, but after a complete removal 
of the battery pack. 

Description of the Exemplary Embodiment 

5 

« 

The locking mechanism 2 shown in the drawings is used to produce a 
reciprocal locking engagement between a cordless power tool 4, for example a 
hand-guided rotary hammer, and a battery pack 6 required to supply power to the 
power tool 4. 

10 

As shown in Figs. 1 through 6, at the free lower end of its handle part 8, 
the power tool 4 has a guide groove 10 let into it, into which a guide rail 12, which 
has a cross section complementary to the cross section of the guide groove 10 
and is situated at the upper end of the battery pack 6, can be slid in order to 
1 5 attach the battery pack 6 to the power tool 4. 

The insertion movement of the guide rail 12 into the guide groove 10 is 
limited by cooperating stop faces 14, 16 at the rear ends of the guide rail 12 and 
guide groove 10 in the insertion direction, which rest against each other when the 
20 battery pack 6 is properly locked onto the power tool 4 in a rear locked position 
shown in Fig. 1 and an electrical connection is produced between the connection 
contacts of the power storage unit of the battery pack 6 and a power circuit of a 
consumer of the power tool 4. 

25 In order to hold the battery pack 6 in the rear locked position shown in Fig. 

1 , the locking device 2 integrated into the power tool 4 has a two-armed lever 18, 
whose one lever arm constitutes a locking mechanism 20 and in the rear locked 
position, engages in a recess 22 in the top side of the guide rail 12, whereas its 
other lever arm constitutes a release button 24 that protrudes from an outer 

30 surface of the handle part 8 of the power tool 4 and can be manually depressed 
in the rear locked position in order to unlock the battery pack 6. 
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The locking mechanism 20 is provided with a rear stop face 28 oriented 
essentially perpendicular to the insertion direction (arrow A in Fig. 1), which, in 
the rear locked position, rests against a complementary stop face 30 in the 
5 recess 22 and prevents the battery pack 6 from moving counter to the insertion 
direction. The locking mechanism 20 is also provided with a front insertion bevel 
32 that faces a corresponding insertion bevel 34 in the recess 22. The upper end 
of the insertion bevel 32 adjoins an additional stop face 26 oriented perpendicular 
to the insertion direction while a corresponding stop face 27 is situated above the 
10 insertion bevel 34 in the recess 22. The recess 22 is slightly larger than the 

locking mechanism 20 so that the locking mechanism can pivot slightly inside the 
recess 22. 



The lever 18 has two axle pins 36 protruding from its opposing longitudinal side 
15 surfaces, which are supported so they can move in a recessed guide channel in 
the handle part 8. The guide channel is comprised of two opposing recesses 38 
in the handle part, each of which has a long middle part 40 parallel to the 
movement direction of the guide rail 12 in the guide groove 10 and two segments 
42 and 44 that protrude upward from the middle part 40 at the front and rear 
20 ends and are oriented at an angle of approx. 80° to approx. 100° in relation to the 
insertion direction. 



The locking mechanism 2 also has a helical compression spring 46 that 
acts on the lever 18; the front end of this spring rests against a shoulder 48 of the 
25 lever 18 and its rear end rests against the handle part 8. 

The operation of the locking mechanism 2 will be described below with 
reference to Figs. 1 through 6. 



30 



In the rear locked position shown in Fig. 1, the locking mechanism 20 
engages in the recess 22 in the guide rail 12 of the battery pack 6 while the two 
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axle pins 36 of the lever 18 are situated in the rear segments 44 of the guide 
channel 38 that are oriented approximately transversely in relation to the 
insertion direction; in this position, the force of the compressed spring 46 presses 
the axle pins 36 against a front boundary wall of these segments 44. The 
5 frictional contact with this wall holds the axle pins 36 in the segments 44 and thus 
locks and immobilizes the battery pack 6 in the rear locked position in relation to 
the power tool 4. As explained above, in this position, connecting contacts of the 
power storage unit of the battery pack 6 and the power circuit of the consumer of 
the power tool 4 are electrically connected to each other (not shown). 

10 

If the release button 24 is manually depressed in this position for removal 
of the battery pack 6, the lever 18 rotates around a rotation axis situated within 
the locking mechanism 20, as indicated by the arrow B in Fig. 2. As a result, the 
two axle pins 36 of the lever 18 move downward toward the battery pack 6 until 

15 they reach the rear end of the middle part 40 of the guide channel 38 and the 
force of the helical compression spring 46 slides the entire lever 18 counter to the 
insertion direction, forward along the middle part 40, as indicated by the arrow C 
in Fig. 3. After the lever 18 is pivoted, the two stop faces 26, 27 of the locking 
mechanism 20 and recess 22 face each other so that the battery pack 6, while 

20 maintaining its locking engagement with the lever 18, is moved forward along 
with the battery pack 6, as indicated by the arrow D in Fig. 3. During this 
movement, the release button 24 remains in its depressed position in which it 
cannot be actuated. 

25 When the axle pins 36 reach the front ends of the middle parts 40 of the 

guide channel 38, the helical compression spring 46 pushes them up into the 
segments 42 along their inclined front boundary walls, as shown in Fig. 4. In this 
position, the lever 18 and the battery pack 6 assume a definite front locked 
position in which the battery pack 6 is locked in relation to the power tool 4, but 

30 there is no electrical connection between the power storage unit of the battery 
pack 6 and the power circuit of the consumer of the power tool 4 since their 
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electrical contacts are spaced apart from one another. In the front locked 
position, the release button 24 protrudes from the handle part 8 again so that it 
can be depressed in order to completely release the battery pack 6. 

5 When this release button 24 is depressed, the lever 18 pivots around the 

axle pins 36 situated in the segments 42, as indicated by the arrow E in Fig. 5, 
which disengages the locking mechanism 20 from the recess 22. This releases 
the battery pack 6 so that it can be moved all the way out of the guide 10 of the 
power tool 4, counter to the insertion direction, as indicated by the arrow F in Fig. 
10 6. 

When a new battery pack 6 is inserted into the guide groove 10 of the 
power tool 4, the movement sequence is essentially reversed. If the locking 
mechanism 20 has not yet reached the position shown in Fig. 6 during insertion 

1 5 of the battery pack 6, then it is pivoted into this position when the upper edge of 
the stop face 14 of the battery pack 6 comes into contact with the locking 
mechanism 20 and slides along its insertion bevel 32. As the insertion of the 
battery pack 6 continues, when the recess 22 moves into position under the 
locking mechanism 20, the latter rotates around the axle pins 36 situated in the 

20 segments 42 of the guide channel 38, whereupon the battery pack 6 is locked in 
the front locked position shown in Fig. 4 without achieving an electrical 
connection with the power tool 4. The locking mechanism 20 is then pivoted 
slightly until its stop face 26 comes into contact with the stop face 27 in the 
recess 22 and the axle pins 36 move out of the segments 42 into the middle 

25 parts 40 of the guide channel 38, as shown in Fig. 3. Then, the battery pack 6 
can be slid counter to the force of the spring 46 into the rear locked position in 
which the axle pins move into the segments 44 of the guide channel 38 and an 
electrical connection is produced between the power storage unit of the battery 
pack 6 and the power circuit of the consumer of the power tool 4. 



